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(54) BfcB©£*M MUftflc®£A 



(57) [SKi] 



<2) 



WW I 3-2 3 9 4 9 0 



: HSfc©ffiWI&**fc J: 9$rt£ttfc&</B^y 
■7-««)JFjB (C) if>H»ld«»tWA+ 

5DNA. 

m*# 2 j Krtfttti6«y b ^ y ym&m&&& 
? p -/ y v«R»fi7-jsir* 5 c i i awwr 

gE^B^y^jt^fico^ (c) w«0'i>*< i t - 
SB t ©ffi&J:: J: 5 <b©-?$>3 £ t Sr^SMft f?-58B*« 1 
SfclftHMHI 2 KIBttOD N A. 

A. 

:/y >-ae?-lB^J!)S c t Sr#» 

A„ 

[»#* 6 ] • A ftttftjK ^ p ^ y ^JjMsT-fct^iStt 

<W-5A-«fe-e*>o-c, SMtJfilfci&ftfflDNAiriKrtfc 

tt*«^B -/y t ©ttma*jLt j: 9 

^r> ^ y ^-s^sseT aiTfc 5 r i &<&wik -tzmmi 

^'^B^y^iiite-w.w^ (o tBe©4»fc<i fe- 
at t ©Rifcm: 5 fe ©T& set frfffk fc i-5 t&sRjg 6 
* fc l4tHS#Jft 7 IcffimwAtfe., 
[f§*®9l K-r-*-»(5-T*!, i^^iHft 
JMEcT-CfcS r fc fcftfl&i-t 5st*J® 8 KJE«©*tfc. 

^**©rtfttfc«js^p:/y ^ae7-*-cj>5£ t*w 

tSfc 1-Z>tii*W 6 9 ©i *wJ»KUE*©;& 

[SMMS i i 1 ^» :/ y yae-7-j»o^4 

<t<>10(D=itf-fT'©3F« (C) -««<0^*< tt,- 

&f£^n ^y >fi®ift#7-$T&S r t *rl«|tfc.1-5» 



*«^n^y va(S7-«E«>^* (C) «#©^fc<i* 
-SIS i <o amir Jr. 5 t> ©t* -5 i i 

fe^ 5 , i ^^-sfctt^ft ^ y ^ae^o^ft < t 

[SB** 1 8 ] K#S«Bi«MMA^ v $ x 

l»#JK r 9 ] K^3Kta^&SK ^ o ^ y vitigT- A# . 

2 o J K^*tt*|» ^ n */ y vjte^£g^> 

aft-=FJK<0*ft< 1 1> 1 o©*nIS6S|5 (V) aftT-ir^/ 
*ft< 1 1) 1 o<0»*S1H« (J) WCMHPlr^ 
> > h&^>4< i 1 o©^« (C) ««3BC-7-fe^ 
Ufc"fiIS(E» (V) St<e : f*^>Vh, tKS 

» (j) «*ae^ir^^haw^a5 (o drkik 

tw^Sl^J * ixS r i 5 D N AiEW-C* 5 r t Sr^ 

IfiS*«2 1.1 KDNASl^aA5 % SfaJCt 

vae?-jKtf5/>ft< 4 1 1 oo#it (n) 

tt^«i£ (d) «*afi-?-fe^^h, tfts«f 
(j) ««»«HF-fe^^hauw^* (c) 

7-t ^> > h *s|jij)B ftaK y KS: a - Ft -5 J: 5 I- 
WIE M S tL 5 r i # -e S 5 *> 5 C i 4r ttft i i" 5 



(3) 
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[0 0 0 1 ] 
[0 0 0 2] 

[0 0 0 3] * / ^ n^-/uR*^tta«i«BB^fc 

J&RLTi^S,, w ft <*>« * iiur^Sl5 i 6$ 

[0004] ^^^E^ifcjrvtt^aftt^ffi-j-^a 

*)> x. , fc II ffi ttffittK * »flM- -5 » .fl it P> ft 

[0 0 0 5] 

j»Att*«HT*«(D«F jitter 7 ^ -7" ^ ~%mtz 
a**> s, r ft e> <o-mL&*mw£M&iir*^&im& 

SriMJ ft; b-C«±fc«*1"5 H«tt#SrfP5 c fc * J; 9 
BWTttJfcvv #JE3ftfcfc: htt^HEIttco-Tt^h-r 



*>fc>Ur<*, +*b*,*<o«Mf*jJ:if|l«^i3^5 

[0 0 0 6] (Hg**) h-v* fc^* 
•^f" (Capecchi) , Cell. 5 1, 5 0 3-5 1 2, 1 9 

8 7 0 a?" (Koller) *5 J; * * X (Smithies) 
Proc. Natl. Acad. Sci . USA, 86, 8 9 3 2-8 

9 a 1 9 8 9. ::^xiRftiBEttMtt(cj3it$4iinto. 

J: S B 2 5 ^ w ^ti ^ y >»firf *<0T?S-ttft t 
«ftLTV^ 0 ^Wy (Berman) KMBO, J, 

7, 7 2 7-7 3 8, 1 9 8 8, ttbMgVH«ttl:o 
^Xm-LX^Z> n (Burke)*?, Science , 2 3 

6, 8 0 6-8 1 2, 1 9 8 7IW-7h©AlttJ6ft 
*-<^^-|iO^T««fUT^5 3 *fc#/HT (Garza) 

Science , 2 4 6, 6 4.1-6 4 6, 1 9 8'9*5.fc 
U^y^^^f^O (Brown Stein) V, Science , 2 4 
4, 1 3 4 8-1 3 5 1, 1 9 8 9#|fL 1r#y (Saka 
no) Ifttfctt^n zf y >AKtt6-?<o»«H£-& ^ h 
fco^TfcfcfC^a. (Turcker)^, Proc. 

Natl. Acttd. Sci . USA, 7 8, 7 6 8 4-7 6 8 

8, 19 8 1 ttv-^xigAfittate-T-IEJIJ^O^rflll* 
LTV^So ^y>ir>^fi^> (Blanken Stein)*5J:tF 

V^r/V(Kruwinke;t) , Em- . J . Immol . , 1 

7, 1 3 5 1-1 3 6 7, 1 9 8 7 tt-^ rfj 

^, Nature, 3 3 8, 1 5 3-1 5 5, 1 9 8 9, h 7 
(Traver) ^f, Proc. Natl. Acad. Sci . USA, 
8 6, 5 8 9 8-5 9 - 2, 1 9 8 9#£Tfi'<ls^X 

(Panchis)^, Proc. Natl. Acad. Sci . USA, 8 
7,51- 9-5 113, 109 0#IH (l 

[0 0 0 7] 

[0 0 0 8] rofitt, (1) WtSM^p^'J 
>fedkje-C**^; (2) ^^^pyy>itfi7-i^ 

k <> 1 oo^^u^y 
A,tf < ««*3iVfi«<0^4;< % 1 o<0 M/jCtt* 

D ^t*tf, tt± (1) *5J:i; (2) 4rWRi:"*-*t><0 

* ^ n ^ y ^3te .-fas j A*** ^7 ^ ex ^ y 



(4) 



#M¥ 11-239490 



[0 0 0 91 

< h i ffl&HM#i>r^s 0 r ©«fct*^^ K 
-/c/Uf < ft * bfc^UT < ft* if i l/C 

fflL»5 e io*fctt»fc, fr-fr*, 

<4*s ^ = 4^a#fi««3H«^co<>o^ 

Wtttt«4i*'t'"CffiW« U Lfc DSA7 5 > 
[0 0 10] Rcoqwrci*. t h<oa«j3j;-a««*« 



flair fctt 3 fiMfitt* t jBHWtaw 8 ^ * 
-FfcHUttS,, o<Jv^TKI^Bft*©||lBa5fta[S|l« 

[00 11] rtbfe©«»f4, £<0|bfe(£$5ttSft« 

(VII) , (D) ««ft«HF- % o^v^T^M (J 

H) «ttfe*»AWF* (ch) Sfi^Sr^tPo w 

'K*#Sfc», VH, DfcJ:UtJH^rt^)3o^ 
ilKftDNAt^ V h tt«fJ&©BBy»JVI-i D J HT» 

DJH*:*.1"5. -AVH-DJ H*4*LTLti 
tf x x^yy^y h o ^fe^tp»ft#jVH-D J II C 

2 ho k a<5?-ai*3j:upt Mfcfii* 2 2 .fcto i 

© 2 o#*^ 0 i g Lae-7-jaico«3attD««i?ftv^ t 

•TF-ffito*>rxtt#*»i o o okb-cfc&n -w^coB-aa 

»»fe*fc«tffl-c*5, loifcttftlBo^f-^ FAX 
ftfifle (Y AC) ^ p-^rfi^lgHh u*fifflfifc 

[oo i2] ^fflco I «r^^-x^--rL* : £r#^^ 

igae^ai©8E*n vH«ae^co---»sr»5 r t 

n?^ (Bernan) EM BO. J. (1 9 8 8) 
7:7 2 7-7 3 8), 9 



(5) 
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t I -Not iar7^yF» W Wj« 
[ooi3] t hetflc«>4?jiE»fc»«c: 

[ooi5j hftft^o^y^ae-T-jst^jSW: 

i££»»i-*:ft#:/cx:/y ^fi«*>J:0!i|S«iafi-7-a5|c 
O N A * » A1" S ft *. * J8 ^ 5 0 2 o 

«fcvfr 2 o^jfAae-T-t^tf 2 ooaute 

* ^#&te-7-£>*^^ 

ft»ia^DNASr*A^Sfl[»tr*LTV^) c JBBSL 
[0016] h7^*^- v-g ^o^r-y^SrttJR 

hft&rv?}) >*)-7^~y y&&+m<D'j>&< thy 

7<?*>h &m&~fZ> tt^i-* r i >&s-c* , 



tea $ *ut^ x m&--mtrma l h * ~> a 

2 HfcH* r i t-c* S„ IWJfcftafiT-JS 
<><fcv\ 

lav, j4fci*cimt^^x^^ fci*.K5' 

J *«t'^ii!fttfc*jBcl1ipA^fc5*co««^ffl4 
fctt"-»*r*trt»a»fcfH»H-5. r<D»Af*6 Obpfil 
.hT**9, COJ;5*WA(i«fi6ttmRNAO»/*«:i|t 

-cfo^ 2 o^HHesi^jin^iK^^ j tmixt Hr*« 

[0018] a&iFfefflv^ro jffitt^Btt 

^ ^ h 5 ? j 5 ^ ae^f-ijsat-s g 4 1 8 »tt 
^ r> ^ x of- ^ ^ »e 7- ton a, t ^ 

^ffiffl, oi9ilttHSV-t kig^^g-tfiSPJ® 
-^5^y^-<ae->©^»Srjpu ft|53 

So 
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[ooi9] y j ^*^^-*^{5*©#&i*iaa>^ 
#a ^ o it r 1 ut v * * # % fflr^HiJi^^a r o fc 

£^3 ' «««*Ba*i|ft3^-5^tfcJ:9, 4fctt^* 
[0 0 2 0J «H«»*.«)tj»afc3Kyy9- ; -tf^a-y 

yr^v- 3 y (pcr) tttffir**. *<ottftfeft<o 

<Z>E0« fcftffltfcrC 6 ^ n ^ft/fl * , CO 

fA^^h,5o aiikir<D#A\ cftk^K^T- 

, )^^IS!lv'Xf^^*W 9 SV4 0, ^^^^ 

h^-if R N A/J*y ^ IIlWErT-* if* 

*a*f*Jfi$ft5o ^D^~^-|^jgx.T, Sffeffla-V/N 
Vf*- £/3 *>«*.4: * b wmt 5 w 

aw i o okbfettAas^affft i o okb P 

i^^-^hoAI*M (YAC) fcr^WSg 

[0 0 2 1] ::©«i^fcIIBU **oKW5Hfc<0BW 
4^««-ftEM*K*S ft 5 1 £ft*«fi*M&K:WA 
i-5o DN Afe(!^jllliJ»«cWA+«««ft*ft#«« S 
ft*„ r.(0*«tefci-ix7*P^^M8k^ 9*7x^ 

^ D ^ y i?* # i/g ^* Jl5 6 « 

WlftKlco h 7 ^y, #~ * — f a V* fctt h 7 7 * * 

* II # v * a tr r ft if # ^ ^ -r * ^ ft J: T* % * 
fett*#y^y^--*-fcJ:9*ttlBlil*rWit4. SI 



[0.02 2] ^©^tetttrKftiBBtoaftaia-? 

J8rt*M>6£fct>?** Q v^M-eu hose 

itt^VHa&^JK (V, DfciVJfiiyfltrlSttf)'**: 

coga^Ji t hafKm$r«£5ftte r-l6*#* U < 
< fct>»5kbp HtLT, ,tO»*L<tt*ft< it>»l 
Okbp Bf UTiS< Ci tj;9 ^ n ^ 9 7- 
«<0^nt«Ui:t HAtt^B^y vaBT-Ktrttft+SIH 

[0 0 2 3] ftB!jftlft^*fc^9^^J|aaWilJ;9«f 

ft«t"S**©IBA*:^<#t h^WN-hy-cD'>/j: 
[0 0 2 4] i&:t-:#t ^©IgH*5J:tJst hoigK^J: 

Wet htt«efcfl£*L»*o »#wa»BtTfft*fl:i'»r. 

[0 0 2 5] **»38j:i««tt^ftAaE^n^y ^ 

o^ai^««f sa»wc4 < , it t *.nat\ i ' , c 

H2', CH3 ' */S:«CH4 * *fcttS:ftfe 



(7) 
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tiXttWl^ 1 O^±e0CH33J:UtC .c *fc|4 
C X tfjffox * y > (i . /> fc ^,^.5 ^ * , -^g^. 

« ; flMHHT- ; TN F*f «*«b»©j: 5 ftja* wfeAy 

fctxtfWO 89/0 7 1 42 ;WO 8 9/ 
0 9 3 4 4*5J:UtWO 8 8/0 3 5 5 9&H8 0 BtfjW 

- i let 0 . < KiS«»ic*Ji»4>K:flHAfc 

©fc < ff KUfrfr*- 4 fc * ©•* 3 4* * Sftfr 

t-b ^**jm-5 h 7 y^ y *fl3:tem*©B*Mfe 

f b J'fc 4r*©««ft^Bir^K: J: *) WHfcf S©lCtt 
Cinfe©Wfl:lMSHtJlBI)(J(lil1-5*», $fc 

[00 2 6] !> * b-tvH: Ufofcfflf, 

tt t K * y ^ n -7vuJ5t(fc* fcttja&r 7- n 'SoiQ&k 

•i- =-r ^ 7 Aft ir'fcjfji,^ r t ic<t U tk<01t/M < 
[0 0 2 7) KW»^t>SI(«3Srdkit-r57tto h 9 y* 
JSttfl: LfcDM EMft ^3ftJ#i&4>©£milI«giC|E 
--HM©fc *© |-#ftll#ffl©& C © = b y <7 

£Ktt4Vv/7^-*Jllr»fcPCR«ys-e*6. 

[0028] «raft»jt«:*f a Ds-ratKHf^tJiot 
KaHSffiAfcttUH-ra. km^nsp^ & 3 ~ 5 e & 7- 

h !» ^>«KILfc|«iEjELfclBI!l*riaBBl«r*tf*« 

wmxa., <>ft <tti 3 otacofei! • k^sujis 

[0029] «ft?LJSS!j<feiie hjtafl., «Mi»fi»^ro 
•s-?^ 7-yK hftf«gi»ib» x £$, ^< 

y Mi: StuS, &T'OMttKW«r(ifi(|2: Lfcfc 



[0030] 

(1) ~*mMt<<t9-(Dmm 
^9*^jm&*»xTm*mtr&tt6. 4kb e 

coR I 7 7; />>h^*y (S{lkano) ^ Natur(j29 
0, 5 6 2-5 6 5, 1 9 8 ltit4jlt^D- 
■^trffl^TBal b/c v^^KyyA?<< ^95-^,5,^ 

it Lfc p U C I 9 3^5 ^ -5 K ( Pm D J ) t^A1-S- 4 
J *fc-7-tr&b 2. 9kb7?^VhtXhoI-SciiI 
Wbl'J;oT*:^$-frS (praDSJNeo, laJl^fiS) „ 

(HSV-tk) VJlfy^— 71^ 

^-&t?l 1 5 ObpXho 1-HamH I 77^>^ p M 
C 1 NnfrhWSt* (Thomas) UJ;^. 

^ (Capecchi) , Cell, 5 1, 5 0 3-5 1 2, 19 8 

H 1 s co l *«S{ia!^ t , £j* Lfc7 7 ^yh 
*Xbo I -Sea T pmD J fctt^UT. 5 ' 3 ' 

C"C*>5TtSttfl:-<^^- (pmD fi J , Neo) ZWWj' 
5,, i<07 , 7X* K^ESittJ}S-.C0h7y,xy Jc y^ g 

« (" 3 kb*> J: ue o . 5 kb7 ? > h r 2, e 
[0 03 1 ] X*»t«»actiTV^5-v-f h-v-f 

a«l*K7 w 7-b 7°7 ^ h S««HBIi±T ( K-*- v 
(Dootschnan) ^, J . Embryol. Uxp. Morphol. 8 7 , 2 

7-1 5, 1 9 8 5), ESMttJRHHl4TG2* 

(Hooper) Katuro, 3 2 6, 2 9 2-2 

9 5, 1 9 8 7) «ri««iJ-5 0 By 4 7*n 7*7^ M4 1 

4~1 7 H il^^Y^- ->y )> 7 y ^ **{fi^ 

© ** t ^12 1 fc y ^ © C 5 7 B L/ b ft *0E*» p> n 
(=f^5_ (Cossler)^, PNAS83, 906 

5-6 06 9, 1 9 8 6) „ rjxJbo«Hai4G4 1 8«r 

^ (Uokks) ^S, Ex. Humatol. (NY) 149, 9 88 
-9 94, 1 9 8 6K?fHif;*ft-0*S„ E SMSfc h y 

NA#ftTT, *fcf52©*ig)^-Ctt5 nM DNA©# 
ftT-Ta:^ hn^u-4/a^5. 1 5 0-2 50,/ 
F 3 0 0V ©ma-liS Enft^tflooJK 

ii®<7).-ck^ ^osKu— >a >"t:/W©^i£^i^f!|:-cfc 
SiiWofe, 5 x J 0 6 fflc0acv^ SnjKu— -.y a 
^Ufcllltt*! 5%7^»f 1 '!«ik» (PBS) *3±0!0. 
1 mM 2-^W7*fi?;-;l/i-i,fc^K3j| 
B'f-^/W&Jfl! (DMEM) S:^t?l 0 0nm7 v U— htj> 
»-"f hv^v-ytoau/c7wy*B7*9y. h..| r .(cyv- 



(8) 
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2 4PfPfl^2 0 j* g/m 1 G4 1 8&£t?#»iR#ift 
[0 0 3 2] atl/^ V^fe 1 0.^1 4 H 

ftfcflrf s Esse * tr 7 y - fc^ v h TKl * 

0.5m] PBS Sr^t*-"* >y^<i> Y^y^rj.—'/^^ 
U PCR|£J:5ftBllft**.^»#fK:ft;fl1-5 a - PCR 
ElSi0*fl=HJ6*tt|C*iK (Kim)*3 «fctf* S "(Smit 
hios) , Nucleic Acids Res , 1 6, 8 8 8 7-8 8 9 
3 , 1 9 8 8 fc«ft-£jh/Cl^. ^7 hfc<D8L K S 

Mfct4-tfcJ:»U)Nase Sr^ffS-frS. 5 5^3 
O^BU^py-f yf- <K-C*HILfc*, 4rftAMfe3 0 
m 1 SrPCR^77 ' (^y^f-r-l. 5/ig, 3U 
Taq^y^v— if, 10%DMSOtUt;#0, 2 m 
MCO d NT P) *-^t? 2 0 t i 1 <0KJESftft*'£t?*a 
- 7lZ#1\ P C R««tt 9 2 <C, 6 5 * )Vy* s Is 
6 5ti odm©rs-y^/3aJ:if»«w**T 

■v—^* y ^ Vd-f • K ; TCGCGGACCGaATCCCCCAGC 
AC ^J:T^AGCCTGCCTCCCTCXT^AC*JSl^5o Zfrb\it£ 

©««*3 iOWASUfficO 3 ' « 1 J 0 OJfiJE© 4 r 6fc 
fo 3 *v £ x BftJMH- t wfiRfci" & S2^l IwjEfjet L T v ^ £ c 

J-CftHfc© 3 2 P7^U:9 9 1 bpXba 

[0033] mmm2'} Eswat^^igji^j 

(1) *JSttfb^*-©** 

B al b / c i> X J K 7 4 r/ 7 U b ^ * - >it 
LpUC18 (pJH) ICjfALfc, vr>xft&^n;/ 

EcoR 1 77^^b4 Xho I *J AtfNae i -CiBfcL 4 

(H2 (A) #«t) 0 Ra«H T ff,fi:«r5F»fl:U ^ 
A^<x -yvTV 7 ^ * 'M^*^ -tffcg?- 

(HSV-tk) 7^^-^ — *5j:tFsJ*y 3i 

-tl^tPttl - 1 kbp Xho I -Bamli 1 Vyftls 
hSrpMC 1 Neo^feMMBLfc (h— (Thomas) & 
J;WJ^f- (Capecch.i) , Coll, 5 1. 5 0 3-5 J 
2, 1 9 8 7) 0 ZOyyfty h&Xho I -Nao I ^ 

6 Js 02 (B) #RH) o :^tv^>^Wi 



»i«*©5 **J*tf3 *.«tefiraH-5|&2. 8kbp *5<fc 
Iflfil. Ikbp 77^y h*C4>5 B 
[0 034] (2) ES1W©«« % xW> ba#U- 

EStt»JE14TG2a (37- (Roller) 
s\*i/*-X (Smithies) 1 9 8 9, PNAS, USA, 

8 6, 8 9 3 2-8 9 3 5) Sr«»S*lTl^5 A'fe-C^ 

«*Lfc (="7- (Roller) fe^tf* 5 (Smithi 
es) 19 8 9, PNAS, USA, 8 6, 8 9 3 2-8 

9 3 5) 0 E Stt^> y ^VjBsfflU 2 X 1 O 7 / 
m 1 «0*ie-CHK5 S/<y77 (pH7. 0 5, 1 3 7 mM 

NaCI, 5rnM KCl , 2mMCaCI2, 0. 7mM Na 
2HP04, 2 ImMHEPES ■ pH7. l) (CHflL 
Xt>hs M<fcLWiStt.^^^^50 M g/m 1# 
ft±^W^ hn*V- isb ^Lft. ^cV^fn^V— 

4 5 0 0^ F ^-7 y K 

*/—ls/</W— S:fflV^ffot 5X3 0 6 «O3iV^ 
b n u-i/ 3 y 1 5 % 9 *Jft#ihtt*s J: w 0 . 

>f-^/V«F» (DM EM) t^fcM 0 O^W- hrtc?; 

«r2 0 0Mg/ml G4 1 8&^fcSi&fcS&L7t. 

1 SiHttESaos-Sr^^tr? y-tf^y hT(Kv^ 
9 3j*y>9— W.^-yyr^^3^ (pgr) *j!iv^ 

Lfc*Waifi«:^«> 2 4 7C7 1 h (D«- 9 *Mz& 
LtZo 4O(07W^^fit i^OOan-— ftO. 
3ml ^PB S*^tP^-/^V K/V^^^-^i^L, 
(Joyner) V (Nature, 338, 153-1 
5 5, 1 9 8 9) ^«toTlW!f*nfcA-aTPCR»tff 
fflfcUMS***4:«»Lfc. roPCRElK**cr±5- 

2 0 m 1 w*eaa***, 1 nM(Dft?7s(~?-, 1. 5 

u Tag ?Ky^7— ^W200mM dNTP^ 

*tirv^5o PCR*MRtt*9 4 l G i^moj^^f^y 
5 5 t C2^tw^r^- y yyR&vn 2^ 3^iw 

SrJ8^^4 5-^^^;utrorto 2r>0)^y^(^ 

y a* 5? ^ U'^-f - KOffi^mCGOTATCGCCGCrCCCGAT 
«t t^AGTCACrGTAAAGACn^CGGGTA ^tifott** 
v>r^afi5-iFOBainH lStt^5 '^12 OftKl) 

mUV^^c ««llfl***fi^5i»3. 4kbp(7^7 

y'ftv Vft#Mi~Zo 20//1 ©KiSa*** 1 %r 



(9) 



WmW- 1 1-2 3 94 9 0 



fi f 3 2p^ ;1/ Lfcift j 4 kbp ^ Eco 
RI-PstI77^yHT«ofc (Ga2#flR) . * 

te»#ni-afc«>, Es*Bjia^6yy ADNAfewau 

[ 0 0 3 5J (3) G4 1 8jHttES = P^-<8i>ff 
*>l«J«W^L3t3q^p C R»«fT 1 3 

^bMSti5*JS(0 CWi. 4 kbp) to locate? 

~ % 4«<7>p p p C Rt»tf U 

»T'^P>ft*:5 4 0fS|©G4 1 8i»«;=anri-(04>tffT 

1 1 , E S 6 1 1, ES65 1, ES110 
1) . 

[0 0 3 6] H«jii-<5 jae-7-^io©atr-o«ig 

7 ADNA4rW»»Mind III S ca I Tjfrffc LT 
EeoR I -Pat I :/p -7/&Jf] I *fc*lFv#tfT*flWf L 

AfcJ:«uafi7-cDttfc#fi£ii* 5c*LfcJ*frT« 

- § 2 0(7; H i nd T 1 1 JS5felC J: 9 © 

Sfe^BifcfcSVttft^y^^^hJ;?) 9kbp 
-ft^EcoR 1-pRt 1 ^P--^»fflL#SHind IJ] 
77/^h«t5 (B2 (C) #JS) 0 Hind II 

I m f 1 J: a 5 cr> # ^ * -f 9 p - > oiH/ 

OtHWX©77^yf (#J7 6 0bp) T\ fc5 
2. 3kbp ) 'C$) P C R ^i?7>f '/^ 3 - y 

^io-CJH«pSJxa^>rX G»4. 2kbp)<DfcC0T*> 

ae+«E«cfo s 77/>yhj:n»«)7o bp^a 

l^EcoR 1 -Pst 1 ^n— y-C»WBTtB*7 9^ V h 

(OWaaJfir* (0 2 (C) *H) . SacHHfbfcJ:5 
^ p >- wiMf 1 ott**o*t #jfc<2 7* J: ut 

loiaiHft©*t£at^^ 

/c 0 o±^^^»ic^m*n^fecotip]i:f->rxr 



£#*>4. okbp coyytrtis)^ &£um%l£h?ttv 

©»3. 4kbp (077^^^ai8Lfc i *.*"^$/ 

vae^-i^rt-a^'o-^irfflv^^vyp * h$># 
w y-r if-^a ^i^Hind nite.tr/sac i ?^fk 

^6.*-fS#*4. 2kbp 38*1/3. 4kbpto^7.^ 

^ H± B J: o r »» fc*<a -/p - 

[0 0 3 8] [»^J3] ^l>Xfc*3^5-v»>^ftft 

^jsti j ae-?©*H-tt<t 

(l) ^^^^JS^BWcoESlBIIScoffAfeJ:^ 

E) ^&*ALfc a H-^3. 5^<DC6 7 13 L/6B* 
JS«3 7- (Mler) 1.9 8 9 (±ifi) 

■f-L^:, ESiK4y^>yM.u JWKfeDMEM 
**Tri*BBfrLfc«M2i«*tttl X 1 0«/m 1 fc 

Torauat^tfM2j»js iso/ii </mm\zm\}L 

0» L It** t XSL \*tmim UC57BL/6XD 
BA F 1^#7-ti,:it^ ttALfcWm**«>7- 

*^JE SMfrftRlE 1 4 TG 2 a »i 1. 2 9/D/ a 7«> 

^-^ae^i6offttA w #ftafr?-, pjSfe-^ffico^ 

tt tr > * Bftff ttftae?*; <t r/ cafi^*©** c 
<o#rtfc E- s «n^Bi^ t ?tm\m& t 

#"t*3E SUMSSRMES 4 i-i feftCJB-^fciiicc 
5 7BL/6v !)^IfJfii:^A Lft 0 1 8 <0-7-#?fl!> 5 
fe^BW4,Wfle<Ofe<0*>7ffi*3ffL-CV^ (7 0-9 
0%) a ^«ttftESlWJ6tffiAUfclEr^*^L^ 
^Efa^O^fT' 7»riE^P;|| lf:D N AO P C R# 

5 - i: Sr* Uyc„ 

[0 0 3 9] (2) ESMi:mv^7s|g*^ 
• jafiHF-^fSttfb 

^*^^^H^»v*y^*j«l*afe^*jj:OE3 ' 

WSffi^J4:-&t?5. 6kbMiud I [ 1-BomH 177^ 
>'h*rBalb /cv^^RyyA^^y-H^o 
— VfcU, pBlue script S ^— {C^fA \^X"/ 

7^^KpKJ^Jtlfc, pKJfcHind in*5j:"C/ 



(10) 



OTHV 11-23 9 4 9 0 



Hind UimSLOB 5 7 OVp¥tt;ftBHi 

^fe^B-^fcLfc,, r<07?^Vh*rHind III- 
SaaliBttUip I c^-r^^-|:j$Al 
(v—i/n (Marsh) 3?, 1 9 8 4, Gene, 3 2 V 431 
-4 8 5) , KpnI-XhoI-«0»fLfco BaaH I flMfc 
&r¥tfrfb L^/i^;* v^t* u ix ^ x ^ ? * o;^ 
^-^jB^vT* (HSV-tk) ^W-fcM 

te^Srfitfifil . lkb Xho I -BaniH I > h 

tpMClNeo^fciWfcLfc < (Thomas) *S<fc 

U^^*- (Capecchi) , 1 9 8 7, ±3fc) 8 +^>f^ 

Al, # ^/<EWo? 5 ' Pst ) SMfcfcSFJWfcb 

fc« Z<D-?JX$ KSrKpnl^JztfXhoITJHftU * 
©5 7 ObpKpnI-XhoI # $/^7 7 ^ ^ b£Kpn I 

x ho i «»f l * - - © * >r v&e TO 5 ' 

^7x^i/ 3 ylll^C^X? KfcApaL I-ClfcR 

8kb^3J;t;5 7 ObpcoFE^I^L-C^^o 
[004 0] (3) G4 1 8Btl5S3B^-^Kr 

fc 0 G4 1 8jittES=rn^-^2oO^ > 7^^^^ 
]) =f> ^ U;^ K : CGGTTGCTGTTGTATCCATAACTC jo J: t^CA 
TaGAGCAGCCGATTGTCrCSrJSt^fcP CRia^ftMM 

«#©6 '«»6 7hp<D t^^\ch^^^^iy^mm 

SBfiCO 3 " ffi 3 7 0 bp© t w tC fc 5EW£»J£ t r ^ 
-5c #A»tiM> 5 ' TO 1 0bp<Dtt1B^?>tt*5? 2 P 

t u"Cffjv^@«jt-r5PCR«fc*«kmLfc 0 «in«L« 

©G4 1 8ii}tt3O^--C0PCRi>W-C3^©>^^7-< 
^r7n (ES56-1, ES69-4, ES147 

-1) ^ttWShfco Zhbv>=**---<oV*?t'&9iT? 

[004 1 ] [**«4] K9^-^x^ix^^9xJC 
(1) «: h7V^^-J/^-7^DNA^^H: 



t h««VH6-D-J-C/i-C6»*fc£tfSpel 

»T>1* (Berman) ^, EMBO J. (19 8 

8) 7, 7 2 7-7 3 8, 04^88) (Berm 
an) (EMBO J. (1988) 7, 727-73 
8) iCiioXn^^ixX^^DUA^a^zf^m^^ 
*h<nAX.%&& (YAC) (Burke) 
Science , 2 3 6, 8 0 6-8 1 2) t^n— vfc 
Lfcfc h5-f^y-^5>iWBLfc 0 »l0 0kbtJ&8f 
fj^ioo^n^ijltjnfc, r^^LBIL^iYAC 

— W (Berman) ±M) S: IB V\fc'<;t'J* 7 ^ K 
^«ft»Wj (^/l^ (Burke) ^ UW** 
-Yy (Brownstein) ^, Science , 2 4 4, 1 3 4 8- 
185 1) -XSWBLfco 

[0 04 2J (2) B^WYAC?w->©iA ■ 
H«W>YAC«rStf>f--* HWa4»6>T^n-^>t-fc^ 
*ft«*»+*DNAtr»«Ufc (rfcfcfelgHfcfi* 

C) 0 CODNAftCHEPy/HIWtt-fX^JiJU 

flBBjKrafP— 7^?>yAC/<>Kfria!)BLfc. . 
r*7--tf.-c«aL-cr*»-^S:}Hft:Lfc a r © >k y 

r S V = - h LfcD N A SrSW L/c'v r> ^ ©K«)t^O 

«7-» JZ-lWA t^. r i?;n Si jy ^ft 

Wt>*lll/fcDNAW^P h . rtny h(-<fcoT 

[0 0 4 3] ^^a^^*^fgy<OfttKSil 
T, YAC DNAf4ES»te : h?7* 

hSt^i-i: 0 -r *^©E Sj»Ka«l'ia*A't-S ( h 
— (Traver) 3?, 1 9 8 9 Proc. Natl. Acad. Sci. U S 
A, 8 6, 5 8 9 8-5 9 0 2, (Pachnis) 
1# % 1 9 9 0, ibid 87, 5 1 09-5 1 1 3) 0 t 
fpMC 1 Neo**<0**T>r i^^j»fKltfi-iF-*5^TM 

YAC^<^^— iiWlc#A"*-So C©-»»*S:ffiv^J 
gH Y A CS:l!ttf^— b 9^*— i»*U * 
fc, pMClNeott*BRIftifcA-l-J:origH YAC© 
M^J«cJBiitr„ r<OtflT:YAC«:^o h^7^ 
hSk^iC <to"CK S JJHfifc#r*- ( h (Travor) 
*\ 1 9 8 9, ^^^^(Pachnis) ^, 1 9 9 0).* 
*©t HgHBWft*t>G4 1 8i»ttES«MS*:ffi^-C 

[0 04 4] [Si«6]^^7v^|:J:5tMg 
(1) t Mt*HMt<^ 

-a»bHMBufct >vh6-d-j-cm-c sm^ga 

afft^yy ADNAOSpel 1 0 Okbp 77^^h 



(n) 



#fW 1 1-2 3 9 4 90 



«EW amT^C. -C « S«(0 1 0 kbp Bam" 
H I 7?^Vh*JJ;Ut-r ! 5r^a«-s ra5tt0 j 55Qy 
7?*>h m 5 ' 5 ' j 5 5 8 ifi v. Yfm 

©**H?*l3 '{Bit 5 -ffiSIC^r*^ (H4) , Ztlh 
®^**BSHtt**4r*- (Tucker)*?, PNAS U 
SA, 7 8, 7 6 8 4-7 6 8 8. ISSljoiy-/? 
^yv^^-r^fBlankensxcinJfciiyt^^^-O^/KK 
rawnokel) (.19 8 7, ,.bJ$) K*fif ^TV^yn- 
■~v»W< * ^ u- y * * 9 ^ f- $ g£ 
"f- (HSV-tk) ^'o*"!>'-*JJ:t)tx)?y.^--v3:V 

1 5 ObpXho I -BobH l77/> > MipMC 1 Neo 
'->^«+6 (KoJ I or) X J: TJX * v-- -X(Sn,i th 

ies), 1 98 9, _hj£) . &aTif7fi--*Z0>79r 
* > h (CftM LTXho I *tt*BmH I L, 
iftSr^y;** ^©BnraHIv^Ct-CalCi&fc 

[ 0 0 4 5 J t h EiifitiW^&YA C * n - Wj» 
felf A«)»45-*jjB©D N AHJ-IJfc-f p c R (-> 

/^<-vv(Si]vennan) PNAS, 8 6, 74 8 5 
"7 4 8 9, 1 98 9) t fcft t 
KV^dfa.— (/VW^r (Burke) 5?, 1 9 8 7, 
(Garza)*?, Science , 246. 641-646, 19 
8 9 ; Y W"/-?"(Tr«ver)^ 1 9 8 9) (' J; ►> f5|I|X-f 5 
(B94#filU . YAC©5 ' V8 338tll*©]il*Ufct 
VWW-fyx % Y^<D-v^^ j 5 5 8B3?iJirii^L, 
YACC3 ' CfijfcJBtoJfcrot Yfm%±&<n> 
Nk*J:W^C f -C aZS-ts-fv-A 5 K'ficONoo 
t hV6-v5>* J 5 5 8-fe 
ytlsY fc*#©IgH Y A C «t»Ctt#fc Law-* 
h)SjW«J^-e-^- (HI S3) , -feVho^T (CE 
N) K^W-O-rn^T (TEL) *#tr^-7YA 
C ^ B-S^^^r ^-fc*;^ n-vfcfS. |SJ«(C 
t rCa-Neo--^*Ci-Cu£BiJCD^-*^#. 
»ffE^-#- (LEU 2) *SJ:t«|l-©TELfe-&i>M 

V 6 DNASr&ti^-? YAC^^^-^ftL, r 

.*L, ^OTgH YACWtS^"^ h«t-7y/( 

6 DN ASB?iJdi]-C+H|i3Jiia^xS:iSr L«ilfe*YAC£-& 
tf*-* hani-Sr^tH-f 5 0 *Jx*»*jt hC« DN 

y^fljrtL.^-.^ j,^ V*j|c-A 



¥* t, Kteok »T5fcl£tf L-fcv-f n ^ vy* g 
^S5TESiBlijSilc^At2>o 

f 0 0 4 6 ) .lr.i£o^tr^v>, JMHttrt, y, fc*^ 

w ©atS-Ctt t r * icftjfl -c ft 4 k ^Jgi-c v ? * % 
*©•<•, tk^ D -t;W#}^ 

[0 0 4 7J ^©BlMSt:Httoa#tit«ftt3a!eV 

[0048] *W*»T?3lffl-*-«±x©TlfT*W3 J: W 
HFUMSB*flltT** ]%i»«8lPUlW^««r LX, 

[0 0 4 9] £ft*-e#LT*&*WttW*fc3ii||£;h. 
[00 5 0] 

[**!©»*] m..l;©ilU, 4^Wi«ftttjg(iC(£4lPLb 

[Hi] v ^^f[fH j iSg-T-XTJf^Sfttfl:^:^ ^ 
•^IHIRafS^HSr^l-BI-CfeS,, 

(BO 8 ] v !7 * * y/<*jWHP*tffc* y /<M7Sft 



2 

o 



■I fe- 



ll 



I 



1 

s 



' e 



2 X <o 



ImJii-zsLIo I ! I I I I | 



a: 
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31] 



-2800bp- 



0 



(A) thawfia* 

VI, V2. V3, V4, V5<0«^ SE^ V<~ 



2900bp 



4 0 

V) UJ 



18? 1 



■■■■■ I I 




p<f nrcifti n ft Ei at 



Jt JzJ3 J4J5 



•2800bp- 



1 I i.n3ot g M -g 

tsooii 



C 



CL 



3.8kb 



« Not 
x 

E 
e 
a 



M-85-IOOktHH 
^670kb 



PCrV? 



570bu 



l.lkb 



(B) v^xltitetfl 

J5 58.V31.V0AM 3 

3116 ^^gQ7.X24y366ftVG AM3B vtoMM 




Ce-Co 

JCL 



jflftil if ^j fe* 



100 



200 



300 kb 



B= Bam HI 



pBluescript 5' 3> 

TEL H1S3 CEN vs V ;„ CyCj ' LEU2 TEL 

O— CZZ H«n 

Spel Spel 
t-85-IOOktw 



7^7. J558 



§ If 



." Mi l I I I ? 



J t ^2 ^3 J. 



-2800bp- 



x 



-2800bp- 



-2300bp. 
IISObD 



«l 



or 
8 




^Jj^l^- 1 1-2 39490 



pucia 



(C) pmH<5J#WES3n--©-y-tf>^ 



o: 



s 
.1 

X 



— nun i i 



EcoRI-PgtirD-/ 
' I300bp ' 

Hi sis 



7TT in 



{— 990-H 
op 



Hindlll ^<t: 



Jl Oj J 3 

-4CMObp- 



-2260 



o 



X 
~t- 



Neo 



PCBg-imer jj ? u r|g 

=1 -rHH HH 



HlndniJHfl: 



-4l80bp- 



-3470bp- 



PCR primer 
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